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a. □ is transmitted herewith (required only if not transmitted by the International Bureau). 

b. IS has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
A translation of the International Application into English (35 U.S.C. 371(c)(2)). 
A copy of the International Search Report (PCT/ISA/210). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 
A copy of the International Preliminary Examination Report (PCT/IPEA/409). 

A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371 (c)(5)). 

13 to 18 below concern document(s) or information included: 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 
Certificate of Mailing by Express Mail 
Other items or information: 



9. □ 



10. 
11. 
12. 



□ 
□ 



Items 

13. K! 

14. E\ 

15. E\ 

16. □ 

17. □ 

18. Kl 

19. □ 




Page 1 of 2 



PCTUS1/REV03 



514 Rec'd PCT/PTO 2 4 FEB 2000 



U.S. APPLICATION 



INTERNATIONAL APPLICATION NO. 

PCT/DE 98/01914 



ATTORNEY'S DOCKET NUMBER 

1041 



20. The following fees are submitted:. 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Search Report has been prepared by the EPO or JPO 

□ International preliminary examination fee paid to USPTO (37 CFR 1 .482) 

□ No international preliminary examination fee paid to USPTO (37 CFR 1.482) 
but international search fee paid to USPTO (37 CFR 1.445(a)(2)) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Examiner: Group: Attorney Docket #1 041 

Applicant(s) : Kreuzer, H. 
Serial No. : 

Filed : Simultaneously 

For : ELECTRIC MACHINE, IN PARTICULAR A THREE- 

PHASE GENERATOR 

SIMULTANEOUS AMENDMENT 

February 23, 2000 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

SIRS: 

Simultaneously with filing of the above identified application 
please amend the same as follows: 

In the Claims: 

Claim 3 line 1 and 2 delete "one of the preceding claims", substitute with "claim 1". 
Claim 4 line 1 and 2 delete "one of the preceding claims", substitute with "claim 1". 
Claim 5 line 1 and 2 delete "one of the preceding claims", substitute with "claim 1". 
Claim 6 line 1 and 2 delete "one of the preceding claims", substitute with "claim 1". 

REMARKS: 

This Amendment is submitted simultaneously with filing of the above identified 
application. 

With the present Amendment applicant has amended the claims so as to eliminate 
their multiple dependency. 



Consideration and allowance of the present application is most respectfully 
requested. 



Respectfully submitted, 




Attorney for Applicant(s) 
Reg. No. 27233 
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flar.ta Monica, CA 90403-3134 



]S A:;4«C*'i«a.r« that I am a certified translator well acquainted' with 
3J. /''^(p'fch the German and English languages/, and that the attached is 
;f!' .^4*r accurate • trans Lation, to tne best of my knowledge and ability, 
FT ':.vi;f- Che G$rm<p,n Patent Application FCT/OE 98/01914. 




• DAVID CLAYBERG 
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Electric Machine , in Particular a Three-Phase Generator 

The invention relates to an electric machine, in particular 
a three-phase generator, with the characterizing features 
mentioned in the preamble to claim 1. 

Prior Art 

Electric machines that are embodied as three-phase 
generators are known. These are used, for example, for supplying 
power to the electrical system in motor vehicles. In this 
connection, an excitation winding disposed on a rotor is excited 
with a direct current. This produces a magnetic field, which is 
conducted to alternatingly disposed claw poles of a claw-pole 
rotor. Through the alternating disposition of the claw poles, 
the north and south poles of the magnetic field alternate with 
one another. The claw-pole rotor is encompassed by a stator 
which has a winding packet. In a three-phase generator, this 
winding packet is comprised of windings that are connected 
together in three-phase fashion, which are penetrated by the 
magnetic field in accordance with the rotation of the claw-pole 
rotor. This induces a voltage in the winding packet, which is 
tapped as the generator voltage in the windings that are 
respectively connected together into one phase. A three-phase 
generator that is constructed in this manner is described, for 
example, in DE 34 08 394 Al . 

German Patent 25*4 680 has disclosed forming the windings of 
a winding packet from winding wires that are connected to one 
another in parallel. 
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Advantages of the Invention 

The electric machine according to the invention, with the 
features mentioned in claim 1, offers the advantage that 
depending on the wiring of the winding packet, different levels 
of generator voltage can be tapped. By virtue of the fact that 
at least two of the at least three parallel wound winding wires 
of a phase are respectively connected to separate phase 
terminals, at each of which a respective partial generator 
voltage can be tapped, a partial generator voltage can be 
supplied as needed at the phase terminals associated with each 
phase. In a preferable embodiment of the invention, the 
provision is made that in order to tap a total generator voltage 
that is made up of the partial generator voltages, the phase 
terminals of a phase can be connected in series. By means of 
this, it is easily possible for the parallel wound windings to 
be connected in series by way of a switching means in order to 
thus produce a higher generator voltage when needed. 

By and large, it is possible through simple means, which 
can be realized without intervention into the structural 
embodiment of the electric machine, to use an electric machine 
to supply different levels of generator voltage. 

Other advantageous embodiments of the invention ensue from 
the remaining features that are mentioned in the dependent 
claims . 



Drawings 
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The invention will be explained in detail below in 
exemplary embodiments in conjunction with the accompanying 
drawings . 

Fig. 1 is a schematic, partial view of a three-phase 
generator; 

Fig. 3 is an enlarged detail from the partial view, and 

Figs. 2, and 4 to 6 show wiring variations of the three-phase 
generator. 

Description of the Exemplary Embodiments 

Fig. 1 shows a schematic detail of a section through a 
three-phase generator 10. The three-phase generator 10 has claw- 
pole rotor 14 disposed on a drive shaft 12 so that it is fixed 
against relative rotation. The claw-pole rotor 14 has claw poles 
20 and 22 that alternatingly extend from pole disks 16 and 18 
coaxial to the drive shaft 12. By means of an excitation winding 
- not shown in Fig. 1 - disposed on the drive shaft 12, which 
winding is powered with direct current, the claw poles are 
magnetized so that magnetic north poles N and magnetic south 
poles S are disposed alternatingly over the circumference of the 
claw-pole rotor 12 . 

The claw-pole rotor 14 is encompassed by a stator 24, which 
supports a winding packet 26. The winding packet 26 is composed 
of a number of windings 28 which are disposed in grooves 30 of a 
stator lamination bundle 32. 
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According to other exemplary embodiments, not shown, the 
disposition of the winding packet 2 6 can deviate from the one 
depicted. It is crucial that the windings 28 are penetrated by 
the magnetic field emanating from the claw-pole rotor 14. 

The windings 28 are comprised of winding wires 33 and 42, 
which are connected in a manner that will be explained below. 

According to the number of claw poles 20 and 22 a 
corresponding number of windings 28 are provided, which in a 
three-phase generator, are connected together into three phases 
U, V, and W. The basic wiring diagram is shown in Fig. 2. 
According to this depiction, the windings 28 are connected in a 
star shape in three strands 28', 28", and 28"' so that the phase 
voltages u, v, and w can be respectively tapped at phase 
terminals 34, 36, and 38. It is clear that the winding strands 
28', 28", and 28"' shown in Fig. 2 are constituted by a 
corresponding number of series connected windings 28 of the 
winding packet 26. As a result, partial generator voltages u' , 
v' , w r can be tapped between the series connected windings. 
Furthermore, other connections, for example a triangular 
connection, are also possible. 

In an enlarged schematic depiction, Fig. 3 clearly shows 
that the windings 28 are constituted by the winding wires 33. A 
number of winding wires 33 are respectively combined into a 
conductor bundle 40, which is wound into the grooves 30 in a 
number of windings. This means that the winding wires 33 of the 
conductor bundles of the individual phases U, V, and W are 
respectively disposed in parallel and are connected together in 
the phase terminals 34, 36, and 38, respectively. In this 
connection, however, not all winding wires 33 are connected to 
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the phase terminals 34, 36, and 38, but at least one winding 
wire 42', 42", or 42'" of each phase U, V, W is connected to a 
separate phase terminal 34', 36', or 38'. Consequently, a load- 
independent phase voltage u' , v' , or w' can be tapped at the 
phase terminals 34', 36', and 38', respectively. 

According to different exemplary embodiments, the number of 
the winding wires 33, which are connected together to the phases 
U, V, and W, or the number of winding wires 42, which are 
connected together to the phases U' , V, and W, can vary. At 
least one out of all of the winding wires (winding wires 42) of 
the conductor bundle 40 is connected to the phases U' , V f and 
W . The winding wires 33 thus constitute a main winding 28 while 
the winding wires 42 constitute an auxiliary winding 44. 

Fig. 4 depicts the circuit arrangement produced by the 
division into the main winding and auxiliary winding. The 
winding wires 42 are combined into windings 44 that produce the 
auxiliary winding. 

According to the circuit arrangement shown in Fig. 4, 
either the generator (phase) voltages u, v, w present at the 
phases U, V, W or the generator (phase) voltages u' , v' , w' 
present at the phases U' , V , W can now be tapped as needed by 
way of external switching means that are not shown. 

According to the circuit arrangement shown in Fig. 5, it is 
likewise possible to connect the windings 28 or 44 in series by 
way of switching means that are not shown so that the phase U" 
is present at the phase terminal 34', the phase V" is present at 
the phase terminal 36', and the phase W" is present at the phase 
terminal 38'. Consequently, a generator voltage u" , v" , and w" 



6 



can be tapped f wherein the voltage u" is made up of the sum of 

the voltages u and u' , the voltage v" is made up of the sum of 

the voltages v and v' , and the voltage w" is made up of the sum 
of the voltages w and w' . 

Through simple means, it is possible to tap a total of 
three different generator voltages from the three-phase 
generator 10. Since the windings 28 and 44 are constituted by 
individual, 'i.e. at least one, parallel connected winding wires 
33 and 42, the winding technique that is suited for a series 
production can also be used to manufacture the winding packet 26 
without requiring changes in the winding technique or structural 
changes in the three-phase generator. Only the phase terminals 
34', 36', and 38', which are also routed to the outside, and the 
switching means, which are necessary for the switching between 
the phase terminals 34, 36, 38 or 34', 36', and 38, must be 
additionally provided. Depending on the desired generator 
voltage, a simple switching can thus be used to change between a 
low voltage, a higher voltage, and a voltage made up of the sum 
of the two voltages. All of the winding wires 33 and 42 
preferably have the same size cross section for the sake of 
better processing. 

The production of the conductor bundle 40 from a large 
number of relatively thin winding wires 33 and 42, furthermore 
permits the grooves 36 to be filled to a greater degree so that 
by and large, it is possible to improve the efficiency of the 
three-phase generator 10. 

In the exemplary embodiment according to Fig. 6, the 
windings of the phases R, S, T of a three-phase generator are 
respectively wound from one conductor bundle 40 into the grooves 
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of its stator winding packet, wherein each conductor bundle is 
comprised of three parallel connected winding wires 33 and a 
winding conductor 42 connected in series with it. In this 
embodiment, the consumers of the generator, in particular a 
rectifier circuit for supplying power to a d.c. battery in the 
vehicle, are connected to the main windings with the terminals 
U, V, and W, and a phase voltage that is twice as high is 
supplied at the terminals U' , V , and W of the auxiliary 
winding for control purposes and in order to supply power to the 
excitation winding of the generator. Since the winding 
beginnings and the winding ends are disposed at one and the same 
end face of the stator winding packet, it is easily possible to 
achieve the connection according to Fig. 6 there or in a 
connecting piece disposed there. 
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Claims 

1. An electric machine, in particular a three-phase 
generator, with a winding packet that can be penetrated by a 
rotating magnetic field, wherein a number of windings of the 
winding packet are respectively connected together into at least 
one phase at which a generator voltage can be tapped, and the 
windings are comprised of a number of parallel wound winding 
wires, characterized in that out of the at least three parallel 
wound winding wires (33, 42) of a phase (U, V, W, U' , V , W ) , 
at least two are connected to separate phase terminals (34, 36, 
38, 34', 36', 38') at each of which a partial generator voltage 
(u, v, w, u' , v' , w' ) can be tapped. 

2. The electric machine according to claim 1, characterized 
in that the windings (28', 28", 28"'; 44', 44", 44"') of a phase 
(U, U' ; V, V ; W, W ) can be connected in series in order to tap 
a total generator voltage (u", v" , w" ) that is made up of the 
partial generator voltages (u, u' ; v, v' ; w, w' ) . 

3. The electric machine according to one of the preceding 
claims, characterized in that the windings (28, 44) are 
constituted by a common conductor bundle (40) . 

4. The electric machine according to one of the preceding 
claims, characterized in that the windings (28) constitute a 
main winding and the windings (44) constitute an auxiliary 
winding . 

5. The electric machine according to one of the preceding 
claims, characterized in that the main windings (28) have at 
least two parallel connected winding wires (33) . 



9 



6. The electric machine according to one of the preceding 
claims, characterized in that the auxiliary windings (44) have 
at least one winding wire (42). 
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Abstract 

The invention relates to an electric machine, in particular 
a three-phase generator, with a winding packet that can be 
penetrated by a rotating magnetic field, wherein a number of 
windings of the winding packet are respectively connected 
together into at least one phase at which a generator voltage 
can be tapped, and the windings are comprised of at least three 
parallel wound winding wires. 

The provision is made that the parallel connected winding 
wires (33, 42) of a phase (U, V, W, U' , V , W) are divided and 
connected to at least two separate phase terminals (34, 36, 38, 
34', 36', 38') at each of which a partial generator voltage (u, 
v, w, u' , v' , w' ) can be tapped. 



(Fig. 1) 
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nECLABAliTM. A M T> POWFR OF ATTORNEY FOR NATIO NAL STAGE OF PCT PATENT APPJUC AXIOM 
As a beiow-named inventor, 1 hereby declare that: I 

Helmut KREUZER 

My residence, post office address and citizenship are as stated below next to my name. 

I believe 1 am the original, first and sole inventor (if only name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled ELECTRIC MACHINE, IN PARTICULAR A THREE-PHASE 
GENERATOR the specification of which was filed as PCT International Application number : 
PCT/DE98/01914 on July 9, 1 998. 



I hereby state that I believe the named inventor or inventors in this Declaration to be the original and first 
inventor or inventors of the subject matter which is claimed and for which a patent is sought. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information which is material to the patentability of this application 
in accordance with Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 1 9 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 

Prior foreign application s): Priority claimed: 

197 37 681.9 GERMANY AUGUST 29, 1997 

(Number) (Country) (Date filed) Yes No 

(Number) (Country) (Date filed) Yes No 

As a named inventor, I hereby appoint the following attorney to prosecutp4hi| application and to transact 
all business in the Patent and Trademark Office connected therewitl^~f^ ^ 

Michael J. Striker, Reg. No.-£Z233 
Nya Zborovsky, Reg. No. 2&56£ 
William G. Valance, Reg. No. 28275. 

Direct all telephone calls to Striker, Striker & Stenby at telephone no.: (631) 549 4700 and address and all 
correspondence to: 

S TRIKER, STRIKER &_S T£tNlBY 
103 East Neck Ro ad 
Huntir^ 



! hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that wilful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such wilful false statement 
may jeopardize the validity of the application or any patent issued thereon. 



Signature: * , 


Date: 


Residence and 
Full Postal Address: 
Hermann-Essig-Strasse 94 r 
71701 Schwieberdingen J)^V 
Germany ' 


l4ll Name of First or Sole Inventor: 
HglmuLKR£UZER 


Citizenship: 
GERMAN 


Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Second Inventor: 


Citizenship: 
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Date: 


Residence and 
Full Postal Address: 


Full Name of Third Inventor: 


Citizenship: 




Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Fourth Inventor: 


Citizenship: 




Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Fifth Inventor: 


Citizenship: 




Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Sixth Inventor: 


Citizenship: 




Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Seventh Inventor: 


Citizenship: 




Signature: 
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Residence and 
Full Poistal Address: 


Full Name of Eighth Inventor: 


Citizenship: 




Signature: 


Date: 


Residence and 
Full Postal Address: 


Full Name of Ninth Inventor: 


Citizenship: 





